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Bacillus thuringiensis

spore-forming bacteria

cristal

proteins) that define the nature of the spectrum insecticidal
activity
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0-endotoxins Structure
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0-endotoxins Domains specificity

It is supposedto : s Role is not
penetrate to the e ' clear???

BBM?

It probably
interacts with
membrane
receptors of the

intestinal cells




Mode of action of O-endotoxins

Activation [ Solubilisation Ingestion

Binding

Midgut

receptors Oligomerization |
et perforation
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Mode of action of O-endotoxins
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CrylAa protein

CrylAb | CrylAc | CrylBa | CrylCa | CrylDa | Cry3A Cry4A Cry4B Cry4C

o Molecular Mass : 130 kDa.
Cryl ﬂa of (BWS3 Inactive against The flour moth




Bacillus thuringiensis (Cry)

Ingestion

Mode d'action

Résistance ?




I'mpact of the differenceof Cryl4aand CrylAc
structure on their susceptibility to activation and / or

inactivation by proteolysis
d MWT 1h 5h 3h T 1h 5h 13h b T 13k 5h 1h MW 13h 5h 1h

(a) protoxms CrylAc and CrylAa dlgested 0} (b) protoxins of CrylAc and
of the guL.juice CrylAa dlgested by the

JCWTIAC I1s fully activated b arious  pot
the proteases of the gut juice digestion by chymotryps
of E. kuehniella
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Comparative study by zymogramme of proteases
of the gut juice of E. Ruehniella involvedin the
activation of both toxins

caseine

=) The protease activity of the juice of E.
kuehniella (L3) against CrylAc involves
two additional proteases

gctivity could

kuehniella towards rylAa
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Comparative study of the susceptibility of the two
toxins CrylAa and CrylAc to digestion by Pronase

. The Pronase is a mixture of different types of proteases, serine
proteases, metalloproteases, carboxypeptidases, aminopeptidases,
chymotrypsin, trypsin

.« Exfashion » Activity : prediction of differences in conformation

=) CrylAc is more resistant to Pronase, suggesting a difference in
conformation Page 11



Comparative study of the susceptibility of Cry1Aa and
CrylAc a4-5 domains to digestion by Pronase

CrylAc CrylAa
4 4

SRS ITCr 5 4 3 2 1 C+

Marqueur de
taille
66,2 kDa
45 kDa
31 kDa
20 kDa
14,4 kDa
6,5 kDa

sronase than

== 1- additional cleavage site in CrylAa ?

2- conformational change to protect a cleavage site In
CrylAc Page 12






Mode d’action
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Histopathological effects of the interaction between
CrylAa and CrylAc with receptors on the intestinal

cells of E. Ruehniella

control Cry 1Aa CrylAc

Hypertrophy of Complete disintegration
Epithelial cells of the epithelial cells
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Immunohistochemical localization of the toxins
CrylAa and CrylAcin the intestine of E. Ruehniella

controle CrylAa CrylAc

I

the toxin Cry1Aa in the oxin Cry1
apical membrane of the basal
epithelial cells membrane of
epithelial cells.
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Comparative study « in vitro » of the interaction

between the toxins CrylAa, Cry1lAc and the receptors
of E. Ruehniella

BBMV BBMV BBMV

kDa kDa

100
+

rylAc binds to a number of receptors more

==) The intensity of the bands observed in the case of CrylAc suggests the
presence of a large number of receptors and / or a greater affinity towards

the same receptors that CrylAa
P 4 Page 17



Mode d’action

Résistance ?
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Comparative toxicity assay of recombinant strain
harboring cry1Aa gene againt Ephestia Ruefiniella [arvea

Positive control CL50 (ng/g of semolina)

Stage L1 76,148128,341 «

Stage L5 90,188+27,308 «

or CrylAa, the difference is clear between:
L5 larvea stages
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Comparative studyof the susceptibility of recombinant
CrylAato Ephestia Ruehniella midgut juce

Stage L5 Stage L1

ON 5h 3h 2h 1h NDM ND 1h 2h 3h 5h ON ON 5h 3h 2h 1h NDM ND 1h 2h 3h 5h ON

Positive control

The battery of proteases, that the insect has, Is

apparently different from a larval stage to anothpeag.e 5



Comparative study of proteases of 1°* and 5* instar
E.Ruehniella larvea gutjuice byzymogramme

CrylAa  ositive control Z
Ic:; e L1 M

. B ‘«— 97 kDa

- ——66kDa

‘ «—45 kDa

A clear difference between proteases batterieé of 1stand
5thinstar E.kuehniella larvea gut juice
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Receptor Investigation of 1°t and 5*" instar E.
Ruehniella larvea

SDS PAGE Western Blot
M L5 L1 L5 L1

Different receptor profiles between L1 and L5 stages e
suggesting differences in toxin receptor interactipgbe 5



Comparative histopathological effects of Cry14aon
1°t and 5** instar E. Ruehniella larvea

Epﬂhehalce”s
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